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(54) STEEL FOR AGE HARDENING PLASTIC DIE 
(57)Abstract 

PURPOSE: To obtain the captioned steel for die capable of processing uniform photo- etching 
even when aged after welding, by containing C, Si, Mn. Ni, Al, Cu, Mo, and S as basic 
components. 

CONSTITUTION: The steel containing C; 0.05 to 0.18%, Si; 0.15 to 1%, Mn; 1 to 2%, Ni; 2.5 to 
3.5%, AI0.5 to 1 .5%, Qui 0.7 to 1 .7%, Mo; 0.1 to 0.4%, S; 0.05 to 0.3%, and Fe for the rest, which 
presents similar characteristics as the base metal in the deposited steei plate and welding heat 
affected zone even when aged after welding. In addition, where necessary, at least one of the 
following elements is added, which are cutting performance improving component (a), toughness 
and hardenabiiity improving component (b), and granulation promoting component (c): a) Pb; 0.03 
to 0.3%. Se; 0.03 to 0.4%, Te; 0.01 to 0.3%, Bi; 0.03 to 0.3%, of which more than one kind, b) Or; 
0.21 tp 2,5%, W, Co, Be, less than 0.5% each, B; less than 0.1%, of which more than one kind, c) 
Ti, V, Zr; less than 0.5% each, Nb+Ta; less than 0.3%, of which more than one kind. 
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K HS46 (1971)6/1213 
@£ IS BS55-28384 

@BS55 (1980) 2 ^280 
0# |B aS46-44933^**J 
©ft W % Sffl 

®% m % mm m 

mmttimm 135 

a a wp 

VOL. 41 NO. 1 Ss27~33K 
mm »20«W4# &58-61K «N»«iK 

1 C ■ 0. 0 5 - 0. 1 8 %, S i ; 0. 1 5 — 1. 0 
MnM.p — 2..D5«»> Ni : 2.5-3.5% Al : 

0. 5 - 1. 5 %> Cu • 0.7 - 1. 7 %, Mo : 0. 1 - 
0.4%, S : 0.0 5-0.3 %n&Fe 

J:tm»**«»*#*f fti^fc^tt 7*~ 

Mn~W i -Al -Cu-Mo *a^§MW9:1felW7 , 5 * 

2 C : 0. 0 5 - 0. 1 8 %„ 8 i : 0.1 5 - 1. 0 % 
Mn : 1.0-2.0%, Ni : 2.5-3.5%, Al : 

0. 5 - 1. 5 %, Cu : 6. 7 - 1. 7 %, Mo : 0. 1 - 
0.4%, S : 0.0 5~0.3%J:?iiS5S*'&M 
fl-ftjftU $&fcPb- 0.0 3-0.3%, s e ; 
0,0 3-0.4%, Te : 0. 0 1 - 0. 3 %, Bi ■ 



##i ramie, Jfrwj?*- n*>fy#*i* 

5 ^flgt?*6£^#&£fcoMn-Ni-Al-Cu 
-Mo **«MKbtt«lfll7*5Af- 

3 C : 0.0 5-0. l 8%, Si : tt.1 .5-1.0%, 
Mflil,0 — 2.0%, Ni : 2.5-3.5%, Ai : 

0. 5 - 1. 5 %, Cu : 0. 7 - 1. 7 %, Mo : 0. l - 
1Q 0.4%, S : 0. 0 5 -0.3%J:*)te*3S*6-&flfc 
frfCSfcJL, $£>ftCr : 0.2 1-2.5 0%, W : 
0.5%felT, C 0 :0.5%MT, Be:0.5%WT, 
B : 0.0 l%jyT«0 5-6^&»*tLfci>nc< tb 

i 2Sfe(j:©5aai&, j**isi3t*fr&st 

is *J:effiMiM»&tt!>» 

tra«ic, *jr-<r 7 * - h x 7 * y 
^SBX^tg-e * S t ^ "5 fc ^Mn-*i i - 

4 C : 0.0 5-0.18 %, S i : 0. 1 5 — 1.0%, 
Mn : 1.0 -2.0%, N i : 2. 5 - 3, 5%, Al : 

0. 5 - 1. 5 %, Cu : 0. 7 - 1. 7 %, Mo : 0. 1 - 
0. 4 %, S : 0. 0 5 — 0.3% J; 9 & £ S=££-£f& 
25 frCW 3 S it T i : 0. 5 %JWT\ V : 0. 5 %& 
T, Nb-HTa .." 0. 3 %jy.T, Zr : 0. 5 %&T «>-5 

* *&»*ft*:*nr <ibi m«fc*a 2W^±© 
^*a**» & te o » *««w»*tTofc»^ b t 
te 7 * h y * y rmx&*rt&t * « £ ^ 5#« 

*fe-=>Mn-Ni-Al-Cu-Mo ^WffiftffiW 

5 C : 0.0 5 — 0.1 8%, Si : 0.1 5-1.0%, 
35 Mn : 1.0-2.0%, Ni : 2.5-3.5%, At: 

0.5 - 1. 5 %, Cu : 0, 7 - 1.7 %, Mo : 0. 1 - 
0.4%, S : 0.0 5-0.3% J;*)te*aS##&rit 
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JJ-fCStfU, #5>(C, Pb: 0.0 3-0. 3%„ Se- 
0.0 3—0.4%, Te:fl,0 1--p.3%, B i •' 

o.o3- o. 3 %cd $ tfrzmtmti&fi <thi 

»* fctt 2 WM-tffl»Sm^#-a-^S-i , Cr : 

0. 2 1 - 2. 5 0 %, W : 0. 5 %yT, Co : 0-5% S 

^T, B e :0.5%&T, B :o.O l%fetT<C-5fe 

?#M*feoMn-Nr-Al-Cu-Mo %®mmt 

§ C:0.8 5-ai 8%, Si :o. rs~l.O^ 

Mni 1.0-2.0%,. Ni :2.5-3.5%> Al : * 

0. 5 - 1. 5 %, Cu: 0.7 — 1.7%, Mo : 0. 1 — 

0. 4 %, S : 0- 0 S - 0, 3 % «fc <3 

fl-<t*f U * & (c, Pi> •• 0. 0 3 - 0. 3 %, Se : 

0.0 3 — 0.4%, Te :0.0 1-0.3%, Bi : 

0. 0 3 - 0. 3 %.© o £* & Mlit),tz&te < tk,l 2L 

aaJfcMT, V : 0. 5 %J^T, Nb+Ts: 0.3% 
Z r : 0. 5 %.IW} 6*6 MUftlz&U <> 

****** Sfefr-F* Siy»^^i«3, ft * 

* r WX**WW5 * -5 #$t* ^MnHNl- 

7 C : 0.0 5-0.1 8%, Si ;o.i 5- 1.0%, 
Mti:i.0-2.0%, Ni : 2.5-3.6%, Al : 
0. 5 - 1. 5 %, Cu : 0. 7 - 1. 7 %, Mo : a l ~ 
o. 4 %» 8 : o. 0 s - o. 3 %«fc p tt *36*^SE 
fl-fc*} L, @ & fCCr : 0. 2 1-2.5 0%, W: 3 
0.5%&T, e 0 : O.S%^T, B C :0.5%£TF, 
B : 0. 0 l %MTG> ? *A &*Hfl.fcif>£ < <fc t> 
1 «* fc a 2 ft&Lb<Z>5ft«H& ^AS0fc#^5fe 
#±, Tl :0.5MT, V : 0.5%^T> Nb + 
f » : 0. 3 %&t\ Zr : 0. 5%&T<0'5 4 

jK-frAfifc&t****** SI^Fe Sf.-fcP'Ftt* 

*&&»), ftKsawjfttffofe*^*,, 



^Mn~Ni-Al-Cu~Mo ^S$$§^btttt«|7°7 

8 C : 0.0 5-0. 1 8%, Si :0. 15-1.0%, 
Mn : 1. 0 - 2. 0 %, N i : 2. 5 - 3. 5 %, A l ; 
0: 5 - 1. 5 %, Cu : 0. 7 - 1. 7 %> Mo ■ 0. 1 - 
0.4"%, S : 0.0 5-0.3%J;OS5S*^ 
.frttSSU Pb -0.0 3-0.3%, Se:0. 03- 
0. 4 %, Te : 0. 0 1 — 0. 3 %, B t : 0.0 3 — 0. 3 
%<D -5 5*&®;tafciKr < £ 1 2« 

i&b<t>VLtoim«4t&majt> Cr ■: o. 2 1 - 

2. 5 0 %, W : 0. 5 %£TF, Co : 0. 5 %J&tT, 
B e : 0. S %MT, B ■: 0. 0 1 %MT® 
Utlt£*tt < £ fe i m t fe« 2 
ftA£«#*fta3- i T i : 0. 5 %«T, V : 0. S 
%jfelT> Nb+Ta:o.3%^T. Zr:0.5%fiJ.T 

p>i*>t>i>mttMt4>t£ <ifeia*^ii2ajy 

J:(D«iitt^bflEat**filt»i ****** ^#Fe 
-!> #® "OMn-^ I -A 1 ~C u-Mo m^Mit 

i» itSMn -Ni -Al -Cu -Mo ^ft 

?tifrv><&&m im**m % * « «^#** t j6 

flMWEJSLT, cn6©»*Sffi**SC 
£jt^fitjicE@-?r # )tci/-> tit ^ So 
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tcmmmmo * 9 ^r^mm%^nmt^ c 4, 

C CDlHS .<c 7 * - h * 7 f- V f t 5 C 4 * 

aaans© t> * ■*±&*mm* * e 4, mmm s 
m<D&M%mjkt& c 4 air tt*ntt»c^BnBTr 

#Ett, ««b«SAftSSaEL*ff4-oriWB«4 
t>5F*fr 4 <£ <3 %— ft 7 2f - H7ff ^flflZEtf # 

e «>« * *ft © & ft vt&tm 
®mm& h ost*M«*Mfi?et;(e <fc •o-cjggsfc*- 

W^JKir 6 ft E ttW KffllH * «tt 

SHU Kff5©1S*iffc4 4 fc fcOBtfSM 4 tt O -a 
O£5 0 C®«*fc^8a»*Hm4«#«4 

0.*-tt««j6*SJB4i!l«o C<Dfcft**£ffl«- 

;frfe#^1r<D/<77+#^SVV!jft#fc7;*-- hx 

HUM, ##«*ct.feO^* 
«fc J; 0 * 9 + £ 4 4 KJMjMfc r S E « ff i&Aft , 



T&S-5 4EISJS00 tJl^i£©ite"eS^a»t 

*SH »(D«*fltfr » J: Cf *offi^«6B« 
■U) C 0,0 5-0.18%, Si : 0. 1 5 — i.0%» 
Mn J L 0 ~ 2. 0 %„ fit; 2.5-3.5%^ Ai: 
0. 5 — 1. 5 %„ Cm : 0. 7 - 1. 7 Mo : 0. 1 
-0.4%, S : 0.0 5~0.3?&gfckFe fc-tt* 

(2) Pb : 0. 0 3 — 0. 4 %„ S e : 0. 0 3 - d 6 %, 
. Te : 0.0 1 - 0.3 % % B i : 0. 0 3 - 0. 3 % v <0 

5 5*>&*tfn*4>nr < 4t> ia**« 

<3) Cr : 0.2 1-2.5 0 %, W : 0.5 
g Q :Q.5%.&l"r\ Be :o.S%&T, B > p.Oi 

(4) T i : 0. 6 9fefelT» V. : 0. 5 %^T t Nb + 
Ta : 0. 3 %UT % Zr : 0. 5 9&4ilT* O ^ 

(5) Pb .'0.0 3~0.3?S\ Se : 0.0 3~0.4%, 
T e : 0, 0 1 ~ 0. 3 9& v B i : 0. 0 3 ~ 0. 3 %© 
o S*6JUf ftfc^ < 4 1 2 ffifti 
4, Cr :0.2 1-2.5 0%, W : 0. 5 %UT-, 
Co : 0. 5 %.WT, Be : 0. 5 9bWT» B : 0.0 l 
%}&T<?> 6 6*&»ttlfc!J> < 4 1 « * fctt 

(6) Pb : 0.0 3—0.3 %, So : 0.0 3-— .0.4%* 
Te : 0. 0 1 - 0. 3 B 1 . 0, 0 3 - 0. 3 % CO 
o %frbW,Ztlk$> < 4 b l mztZte 2»feLh 
4, Ti :0.5%^T, V = 0.5^T, Nb + 
Ta:0.3?&JMT, Zr= 0.5%J^T®9^^& 

(7) Cr : 0. 2 1 - 2. 5 0 %, W : 0, 5 %«T* 

C o : 0. 5 %4AT* B e : 0, 5 %^IT, B : 0. 0 I 

2^JfeLfc4^ T i : 0. 5 %JfetT> V : 0. 5 %IAT, 
Nb+Ta :0.3%^T» Z r : 0. 5 %^ T© 5 % 

^ jitf^fe^ < 4 i m * it« 2 wm± 0 



(8) Pb^ftO 3-0, 3%, Se: 0-0 3~0.4^ 
Te •* 0.0 1-0.3*, B i : 0. 0 3 — 0. 3 % % 

±<£ x Cr:0.2 1-2.5 W : 0. 5 %&T, 

Co : 0. 5 %&T, Be : 0. 5%feTF, B ; 0-01 
5 * & Z < 4 i HfcJfctt 

2«Mjt<f:, Ti :o.5%ttT\ V : O-S^fefF, 
Nb+T»:o..a»ttT, ZriOJWTO^ 
* 6 »«lfc^ < & fc l« * fc « 2 *feLto 

* o , h »«at'w«»*tTa 5 c i <c £ o 

<t 7 * - 

(• x v ^ V miLimifc -e £ *4¥SfH£#3-* Mn 
-Ni -Al -Cu -Mo^^39)ilfbi4ftffl)7-7^ 
f^^Mffll, *.J:tH2aS*«3*l*a><llfei!t 

E««iMiieiSfc*#&«&-, 

*«^feflc*©B*i, (6BS#«4Hl««>JI!lfc*|Btt 

-Ni -ai -cu -mo wmmum.m-??x 

PftSgg* ted LSKflBffi f 5o 

(1) * US 

ft: S6C Si 0. 0 5 - O. l 8 %K|R5S*-* C 
ST* 5 s 

(2) fjr/ 

S i fct*S8Mj||a)flMMk* * *«US5c* & U 

(3) ^ViS^ 



fls, ffityi&IStMRojb * * ic&m* Jt i-o 

Mn « c * i t> nn<amm 

5 1}9*)-$:'J>tl< th H B C ft 4 0 f ft: Si *toJM 
_fcKigg*-§fc.J6K*iMn : 1.0-2.0 ^ffiUffl 
ier#*-£ Li6 5 3 9 tt*Jia B L 0 % 

14) 

i$ to^irj:^ em&Cn t&tcffll&tZo *ftj# 

£ft.«*£rs*n<* 7*- 

fflffir 5 fcSifC fcs»«ttJtJ& 2. 5 - 3. 5 %<D|6 

(5) TJU-?*-*^ 

Al fiSi AifcuaMftWITmA**** 

fc»^tt < t fo 0, 5 9b«_h**P**'* ** 

jo w « 

*£fr&4>tt < £ 0. 7 %&±^*.S*SiftS 
AJ^SjW, 1. 7 %4U:<Oia!py|SJ0*4*MIIHSfe*r 

40 0. 7 - 1, 7 ©SS KpfiS t &.&9# * S o 



< ± o. i %ak±&&m± u t Kmmt 

o, 4 %kTFc«&e 4*»^Br4t«>*#-ff**o 
ffi UT*tMp * 0. 4 %U±MAii 0. 5 %& 
Jb«>J; a^-th&U^U 7°7 

7 * - h x v f - y st4> LSogfffi 

tea &*«D*A*£:r«p *ft&Mo tt o. i - 

18) s ; o. o s — o, 3 % 

■z&mmxt h fc*, s *<kt< * t> o. o s % 

a> u o. s * easing /»«*□: 

0.0 B~0.a?&«><EB«:B«gr*d&.«****o 

(9) ®, -feVX, -rJt/;i/ 4 tTX^^ 

*&53SHf£:|ljelPb :0.0 3 — 0.4 %* S e : 
0. 0 3 - 0. 6 %> Te : 0. 0 I — Q. 3 %> Bi .: 
0.0 2-0.8jt«^tt<.ib l«*fcKa«W 

Jb*«K » ** £4Mtt 

Cft*ft:aHt«ft«o CA> U±CM9BftbUit 

*a©4«Hc*»MiS*«ffl*-fi«#» *© 
SSlSa, S£Att©&#tC Cr ■• 0. 2 1 - 2. S 0 % 
W : 0. 5 Co : 0. 5 %£tT, Be : 0. 5% 

jyy, b : 0,0 1 %j&iT<o.fli>tt < t fc 

ttmmmn&Zo cr 0.2 i%& 
ju 2. 5 0 ^roiraems r « e 4 

B«e*JblT i tr *■ c 4 *s*nnr* * P 

46 S £ttA&C£ftfllHfcL?S«gfk-7* 4 
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a6T i : 0. S %«T, V: 0. 6 %MT> Nb+Tai 
0- 3 %&T, Zr : 0.5 %>&CF % &lgm'Z&t£ < 

& i a* few 2 ffi^-t^is^ ir«ift(ci 

EKX»i««lc J: 0 ifS© JWfcKft±V T«£ 

H B C #b4 0J&Lha>*#*#«6n*5AB:fl|A 

i tt 5 «fc a k -hf5#&&fi!c;9- J £-iiS Lfc fe ©t, 
T^©*H<Mn~Ki -AI -Cu-Mo^^H-ffc 

-q : q. o s — o. l a % 
Si : 0.15-1.0% 
Mn 1.0-2.0% 
Ni : 2.5-3.5% 



A 1 : 0. 5 



1.5% 
Cn : p. 7 — 1. 7 % 
Mo : 0. 1 - 0. 4 % 
~S :. 0. 0 5 - 0. 3 % 
-P b i 0.0 3-0,4 % 
8 e : 0. 0 3 - 0. 5 % 
Te: 0.0 1-0.3% 
i-B i : 0. 0 3 - o. 3 7o 
r C r .: 0. 2 1 -2. S 0% 
W : < 0.5 % 
Co : SO. 5% 
Be ; So, 5% 
-B : SO.O 1 % 
pTi : S 0.5 % 
V : <■ o. s % 

N b+T a : S 0. 3% 
-Zr : SO. 5% 
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0. 1 0 
0. J 6 
0. 1 3 
" 0.0 S 
0.1 8 

a l 3 

0.0 7 
0.1 G 
0.0 8 
0. 1 4 
0. 0 6 
i 0. 1 2 

"o.n 

! 0. 0 8 
1 0.1 1 

i a o 7 

i 0.0 7 
5 0. 1 4 
f 0.0 9 

i o.o 6 

9 0.1.3 



0. 3 5 
0.2 8 
0.6 0 
0.2 6 
0.3 4 
0.5 2 
0.2 5 
0.4 6 
0, 3 6 
0. 5 9 
0. 3 6 
0.5 7 



% 1 
0.4 8 
0.4 6 
0.3 8 
0.2 9 
0.5 1 
0.3 7 
0.4 9 
0.3 2 



1. 3 8 
1.4 5 
1.16 

1.4 0 

1.5 8 
1. 2 3 
1.4 S 

1.2 8 

1.4 1 

1.3 2 

1.6 6 

1.5 4 
1. 2 0 
1.5 1 



1.5 2 

1.6 4 



0.0 6 0 
0.14 2 
0.2 3 0 
0.0 70 
0.0 76 
0.0 8 2 
0.1 2 4 
0.0 6 5 
0.13 5 
0.221 
0.1 18 
0.0 9 6 
0.10 0 
0.1 4 3 
0,1 6 2 
0.121 
0.091 
0.1 41 
0.071 
0.138 
0.2 0 1 



2.8 8 
3.2 7 

3.0 6 

3.1 8 

3.2 1 

2.5 9 

2. 7 2 

2.9 I 

3. 2 7 

3.1 9 
3.0 0. 
3. 3 3 

2.6 4 

3. 2 4 

2.7 3 

2.8 1 
3.4 8 

2.6 2 



0/8 3 
1. 1 2- 
0.9 0 
0. 9 6 

1.0 1 

1.1 e 

0.7 4 

1.0 8 
0. 5 8 
0.7 1 

1.1 2 



1.0 6 
0. 9 0 
0.7 1 

1.0 6 

1.1 4 
0.6 9 
0. 5 4 
0. 7 3 



1.0 5 
0.9 8 
1.0 1 



0.9 2 
0.9 3 
1.3 2 

0. 9 1 
1.0 6 

1. 1 2 
1. 1 8 

1.0 0 
0. 9 3 
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1.0 9 
0.8 

1.2 6 
0. 9 4 
0.9 7 
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0.3 3 
0.2 1 
0. 3 3 
0. 1 0 
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0.3 6 
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0. 1 5 
0. 3 0 
0.1 7 
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0. 2 9 
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0. 1 4 
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0. 3 6 
0.2 5 
0.3 4 
0.2 9 
0. 2 8 
0.4 4 



1,2 7 
1,5 9 



0.146 

0.0 9 6 
0.0 9 0 
0A118 
0.2 2 3 
0.13 4 
0.0 9 5 



1.1 3 
0.9 5 



3, 2 1 
2, 6 4 
2, 7 4 



1.0 2 
0.5 7 



1.0 8 
0.9 9 
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1.1 2 



0. 3 5 
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0.2 3 
0. 1 7 
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Si 


Mn 
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Ni 


Al 


Cu 
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Te-Oll Bi-'OOS 
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Pb • 0.1.8 'Ds.-'OJ 1 
Be : 028 B : 0008 




§3 


5 6 


0.1 1 
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Te:0JfiBi:0J4 
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Co .022 Be: 030 
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0. 3 S 


1.3 6 


0.131 


3.2 1 


1. 0 4 


0.9 0 


0. 2 6 


Ti :02l Pb:0l3 


15 
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0- 1 6 


0.4 1 


1.3 2 
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2.8 7 


I. 0 S 


1, 1 8 


0.3 2 


Pb : 025 
Nb+Ta: 0J6 
Zr : 023 
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0.2 0 8 
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Tj :026 Se:024 
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